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Abstract 
Creating effective education programs for students with autism spectrum disorder 
is challenging for schools for a variety of reasons, most notably because of the increase in 
population, a widespread lack of expertise, and the variability in the presentation of the 
disorder itself.  
This study takes a systems approach to understanding how to meet the needs of 
students with autism.  It examines the reliability and validity of an observational tool that 
was designed to analyze the quality of an educational program for students with autism 
spectrum disorders.    The Best Practice Measures for Educating Students with Autism:  
Lesson  Observation  and  Document  Audit  Matrix  (Autism  LODAM)  was  created  by 
synthesizing the relevant  research on those program elements  that  are  essential  to an 
appropriate education for all students with autism.  It is a tool created specifically for 
school  systems  and  is  designed  to  assist  program  administrators  in  analyzing  their 
specific needs and creating steps for change.  
The study examined content validity, interrater reliability and predictive validity. 
Overall,  the  Autism LODAM was  determined  to  be  a  reliable  and valid  measure  of 
program quality for students with autism spectrum disorders.  It can be used by schools to 
help them more systematically understand the present state of their educational program 
for  this  population,  and  more  importantly  can  be  used  to  outline  specific  areas  for 
improvement.  It is hoped that this study and the Autism LODAM can help generate real 
change in the quality of education for students with autism on a broad scale by providing 
a comprehensive tool that will measure all elements of program quality for this unique 
population.
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Chapter 1: Background and Study Overview 
The issue of providing high quality education services to students with a variety 
of disabilities has been the subject of study in special education for decades.  Recently, 
the diagnosis of an autism spectrum disorder (autism) has become a particular area of 
concern for families, educators, school systems and policy makers alike.  The incidence 
of autism in the nation has increased at a phenomenal rate, and is estimated to occur in as 
many as 1 in 150 children (Kogan, M. D., S. J. Blumberg, et al.,  2009; McFadden & 
Bruno, 2006; Simpson, McKee, Teeter & Beytein, 2007; Wilczynski, Menousek, Hunter 
& Mudgal, 2007). In addition to the alarmingly high incidence rate is the fact that autism 
spectrum disorders  are  an  astonishingly complex  set  of  disorders  with widely varied 
presentations.  The result is that schools are faced with providing comprehensive educa-
tional services for a large population of students who vary widely in their characteristics. 
Defining Autism Spectrum Disorders
Autism is described as “a pervasive developmental disorder marked by social and 
communication impairments along with a restricted repertoire of activities and interests” 
(Iovanne, Dunlap, Huber & Kincaid, 2003, p. 150).  Contemporary researchers describe 
autism as a spectrum of disorders, however, and note that the presenting characteristics 
can vary dramatically in scope and severity between cases.  In this paper, the term “aut-
ism” is used to refer to the spectrum of autistic disorders, including autism, Pervasive De-
velopmental Disorder Not Otherwise Specified (PDD-NOS), and Aspergers.  Researchers 
in the field of autism describe three core deficits that exist in all cases of autism: chal-
lenges in expressive and receptive communication, challenges in social cognition, and re-
1
strictive and repetitive patterns of behavior (Bopp, Brown & Mirenda, 2004; Iovannone 
et al 2003; Mirenda, 2007; Tager-Flusberg, 2000; Wilczynski et al, 2007). Additionally, 
people with autism may have challenges in cognitive abilities,  integrating sensory in-
formation, understanding social conventions and have an overall difficulty in generaliz-
ing skills across settings and situations (Iovanne et al, 2003). 
The first of the core deficits  of autism is communication.   People with autism 
have challenges in verbal and nonverbal communication,  most notably in the areas of 
pragmatic or social language (National Research Council, 2001).  Like all elements of 
autism, communication deficits vary widely.  Students can be highly verbal with sophist-
icated expressive skills, but lack an understanding of pragmatics and have difficulty prob-
lem solving and understanding abstract language; such presentation is common in people 
with Asperger’s syndrome, a specific type of Autism Spectrum Disorder (Shore, 2007). 
Conversely, students can have limited verbal expressive communication and rely instead 
on gestures, symbols or other methods to express themselves.  The challenges in commu-
nication for students with autism impact all other areas of their lives, and present a unique 
challenge in the development of effective educational programs (Tager-Flusberg, 2000; 
Walenski, Tager-Flusberg, & Ullman, 2006; Wilczynski et al, 2007). 
A second core deficit of autism spectrum disorders, and one that is perhaps the 
most well known, is a characteristic lack of understanding of reciprocal social interac-
tions (Wilczynski et al, 2007).  Children and adults with autism lack an ability to engage 
appropriately in social situations.  Much of this deficit can be linked to the communica-
tion  limitations  in  pragmatic  language  and  understanding  nonverbal  cues  (Goldstein, 
2007; Myles, Trautman, & Shelvin, 2004; Nelson, McDonald, Johnston, Crompton, & 
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Nelson, 2007; Tager-Flusberg, 2000). Young children with autism lack joint attention, or 
the ability to recognize the give-and-take of a reciprocal social interaction (National Re-
search Council, 2001; Nelson et al., 2007).  They also demonstrate scripted or mechanist-
ic interactions and generally do not initiate spontaneous play.  These deficits continue and 
become more apparent as children age, leading to a failed ability to form relationships 
with others.  People with autism require structured and continued instruction in under-
standing reciprocal  social  interactions,  and this  instruction must  continue as the child 
ages (Schwartz, Sandall, McBride & Boulware, 2004; Simpson et al, 2007; Tager-Flus-
berg, 2000; Walenski et al, 2006). 
The third deficit central to a diagnosis of autism is the existence of restrictive and 
repetitive  patterns  of  behavior.   These  behaviors  can  include  stereotyped  motoric 
movements (hand flapping, twisting or complex whole-body movements) as well as more 
severe  maladaptive  behaviors,  including  self-injurious  behaviors  and  aggression 
(Mirenda, 2007; Wilczynski et al, 2007).  Such behaviors can often be linked, again, to 
the core communication deficits that exist, when students become frustrated or resort to 
physical behaviors in order to meet their needs (Mirenda, 2007).  Behavior challenges 
impact numerous areas of a person’s life and often restrict the ability to participate in 
educational and life activities.
In  addition  to  the  three  core  deficits,  children  with  autism often  demonstrate 
abnormal  functioning  in  several  other  areas.   Frequently,  a  diagnosis  of  autism  is 
comorbid  with  a  variety  of  other  disorders,  including  attention  deficit  hyperactivity 
disorder,  obsessive  compulsive  disorder,  depression,  epilepsy  and  others  (National 
Research  Council,  2001).   Many  children  with  autism  have  a  variety  of  learning 
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challenges,  including  a  decreased  ability  to  problem  solve  and  understand  abstract 
concepts.   Some  students  with  autism  present  with  an  overall  low cognitive  ability, 
sometimes  profoundly  so;  conversely,  some  people  with  autism  demonstrate 
extraordinary  intelligence  and  splinter  skills  in  certain  areas  (Iovanne  et  al,  2003; 
Schwartz et al, 2004). Such variation in intellectual ability presents unique challenges in 
educating students with autism, even masking the disability because of a strong academic 
profile (Hess, Morrier, Heflin, & Ivey, 2008).  In addition to their learning challenges, 
students  with autism frequently show an over-  or under-sensitivity to sensory stimuli 
(Iovannone et al, 2003; Wilczynski et al, 2007). These sensory issues can also be linked 
to some of the stereotypical behaviors associated with autism (Bopp et al, 2004). 
Perhaps  the  most  challenging  element  of  autism  is  not  the  presence  of  each 
individual core deficit, but the incredible variability in how those deficits exist in each 
individual with autism.  The range of severity within the autism spectrum is vast, and no 
two cases have an identical etiology.  This can make it difficult to provide comprehensive 
services  to  several  students  with  autism  because  a  single  approach  might  be  highly 
effective with one student and very ineffective with another (Wilczynski et al., 2007). 
Although diagnosis of an autistic spectrum disorder most typically comes from a 
medical  doctor  or psychologist,  education  is  the primary form of  treatment  (National 
Research Council, 2001).  The variability of the disorder presents a great challenge to 
treatment.  Further complicating matters is the fact that there has been a wealth of often 
conflicting information about effective interventions.  Although some interventions have 
a  significant  evidence  base,  many  others  do  not.   Further,  some  controversial 
interventions can present a danger to the student with autism.  The challenge, then, lies in 
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understanding  what  information  is  valid  and what  treatments  have  shown efficacy in 
treating  this  complex  disorder  (Iovannone et  al,  2003;  Librera,  Bryant,  Gantwerk,  & 
Tkach,  2004;  National  Standards Project,  2009;  Schwartz  et  al,  2004;  Simpson et  al, 
2007; Wilczynski et al, 2007). 
A Unique Challenge for Schools
Given the highly varied nature of the disorder as well  as the large number of 
interventions available, it is no wonder schools are struggling with how best to provide 
educational services to students with autism.  Mandated by federal special education law 
to provide an appropriate  education to all  students, schools have become increasingly 
concerned with the specific disability of autism for a variety of reasons, most notably 
because of the explosion in population increase, a widespread lack of expertise, and a 
lack of understanding about which interventions have been identified as effective in the 
treatment of autism spectrum disorders.  
Although autism spectrum disorder has been an identified disability for years, it 
has shown a recent explosion in incidence rates across the country.  Estimated at one time 
to be as rare as five cases per 10,000 in the 1960’s, more recent incidence rates for autism 
in children between the ages of 3-17 are now estimated to be about 1 in 91 (Kogan, M. 
D., S. J. Blumberg, et al., 2009).  Theories abound about the cause of such an increase, 
but regardless of cause the reality for schools is that they are seeing many more cases 
than  ever  before  of  a  highly  complex  and  varied  disability.   In  Vermont  alone,  the 
number of people receiving services for autism spectrum disorders across the lifespan has 
increased by 21% each year for the past several years; in schools, the number of students 
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has increased by six percent (McFadden & Bruno, 2006).  Such an exponential growth 
has increased the strain on schools to create programs for students.
It  is  difficult  to  ascertain  exactly  what  has  caused  such  rapid  growth  in  the 
identification  of  autism.   Some  of  the  increase  can  be  explained  by  changes  in  the 
diagnostic criteria, because practitioners are identifying children within the spectrum of 
disorders.  Changes in criteria and early identification, however, do not wholly account 
for the increase in incidence rates, and researchers continue to explore what has caused 
the sudden increase in diagnoses (National Research Council, 2001).  
Lack of expertise in educating students with autism has been identified as a clear 
barrier to effective programming in schools.  In their statewide examination of autism in 
Vermont, McFadden and Bruno (2006) reveal a lack of expertise in schools and adult 
services.  They suggest that over the next five years as many as 2,500 professionals will 
need additional training to meet the needs of the population.  They also suggest that the 
state will need 50-80 expert consultants.  Such deficits in expertise go beyond the school 
systems.  In a survey of autism stakeholders (including parents, school employees and 
adult service providers) about agencies’ ability to serve adults with autism, Muller (2004) 
identified several areas of deficit, including a lack of trained personnel and  failure for 
agencies  to  collaborate.   Clearly,  stakeholders  are  recognizing  that  there  is  a  lack  of 
expertise  in  schools  and  human  service  agencies  to  meet  the  needs  of  the  autism 
population.
In  addition  to  lacking  professional  expertise,  schools  are  also  challenged  to 
understand exactly which interventions are most appropriate to meet the needs of students 
with autism.  There are countless programs and interventions claiming to be effective in 
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teaching  students  with  autism;  however,  researchers  have  identified  significant 
limitations  in  the available  research  about  such  interventions  (Iovannone et  al,  2003; 
Simpson  et  al,  2007).  Among  those  limitations  are  methodological  challenges  (it  is 
difficult to conduct traditional experimental studies when children with disabilities are 
the subjects),  and the vast  heterogeneity  in  the autism population  (National  Research 
Council,  2001;  National  Standards  Project,  2009).   What  is  noted  in  the  research, 
however, is that treatments that may prove to be highly effective with certain children 
have little  or no effect  on others,  due in part  to the variability in presentation of the 
disorder (Iovannone, 2003; Wilczynski et al, 2007). 
There is a growing body of research outlining the efficacy and research base of 
several well-known interventions for autism (for a review of specific efficacy ratings and 
approaches, see National Research Council, 2001 and National Standards Project, 2009). 
Still, there is evidence of a disconnect between such information and what programs are 
being used in  schools.   In  their  examination  of  autism interventions  used in  Georgia 
public schools, Hess and colleagues (2008) found that the top five interventions used lack 
scientific evidence of efficacy and fewer than ten percent of all interventions are based on 
scientific research.  
All of this suggests that schools are struggling (and in many cases failing) to meet 
the needs  of  the growing autism population.   A systems  approach to the  delivery of 
educational services for students with autism is the only way to meaningfully address the 
widespread variability in program quality that occurs both within and between schools 
(McFadden & Bruno, 2006).  The nature of the disability prevents schools from adopting 
a single intervention that will meet the needs of all of its students with autism; however, 
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understanding their  capacity from a systems perspective can allow schools to provide 
high quality services to all students with autism.  The current study proposes a tool that 
would assist schools in this process. 
Study Overview
The present study seeks to validate an observational  tool that  was designed to 
analyze  the  quality  of  an  educational  program  for  students  with  autism  spectrum 
disorders.   The  need  for  school  systems  to  create  comprehensive  programs  to  serve 
students with autism is clear, as are the issues that make the task particularly challenging. 
Central to the development of an effective program is an understanding of the essential 
elements of a high-quality educational program for students with autism.  Along with 
such an understanding, a school system must be able to analyze their current capacity and 
make appropriate changes to their program to meet the current and future needs of the 
autism population.   The  Best Practice Measures for Educating Students with Autism:  
Lesson  Observation  and  Document  Audit  Matrix  (Autism  LODAM)  was  created  by 
synthesizing the relevant  research on those program elements  that  are  essential  to an 
appropriate education for all students with autism.  It is a tool created specifically for 
school  systems  and  is  designed  to  assist  program  administrators  in  analyzing  their 
specific needs and creating steps for change.  This study explores the following research 
questions:
1. To  what  extent  is  the  Autism  LODAM  a  valid  and  reliable  method  of 
measuring  the  quality  of  educational  programs  for  students  with  autism 
spectrum disorders?
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a).   How do stakeholder  groups  rate  the content  validity  of the eight  best 
practice elements addressed in the Autism LODAM?
b).  Are  data  generated  from  the  Autism  LODAM  reliable  and  consistent 
between raters?
c).  To  what  extent  do  program  quality  scores  from the  Autism  LODAM 
correlate with a measure of student performance outcomes?
Paper Organization
The paper’s remaining chapters provide a description of the Autism LODAM and 
findings related to its reliability and validity as a tool to measure program quality for 
students  with autism.   Chapter  2:  Literature  Review,  outlines  the  current  research  in 
effective practices for teaching students with autism and how that research was used in 
the development of the Autism LODAM.  It also describes current research regarding the 
validity and reliability of observational tools.  The following chapter (Chapter 3: Data 
and Analytical Methods) describes the methods used to analyze reliability and validity of 
the Autism LODAM.  Findings are outlined in Chapter 4: Findings, and focus on the 
content validity, interrater reliability and predictive validity for the tool. The final chapter 
(Chapter 5: Discussion) summarizes the study’s implications and suggests next steps for 
the use of the Autism LODAM.
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Chapter 2: Literature Review
Despite the challenges in describing an effective education program for every stu-
dent with autism, an examination of the autism research does yield specific program ele-
ments that are essential.  An understanding of the literature about high-quality programs 
for students with autism is essential in order for districts to assess their ability to effect-
ively provide an education for this population.  There is rarely an existing curriculum to 
meet the varied needs of students with autism, and curriculum alone does not capture all 
elements of effective programming (Browder et al,  2003).  Even high quality schools 
struggle with the development of effective programs.  Studies in Vermont indicate large 
differences  in  program quality  across  the  state  (Hasazi  &  DeStefano,  2003;  Hasazi, 
DeStefano, & Zeleski, 2005), indicating a lack of knowledge about best practices.  
The development of the Autism LODAM relied on a synthesis of the relevant lit-
erature regarding effective educational practices for students with autism.  The following 
section outlines those practices and describes how each item was measured using the 
Autism LODAM.  Next, there will be a brief description of the tool and how it can be 
used as a method of analyzing a school system’s ability to provide an effective education 
to students with autism.
Effective Practices in Teaching Learners with Autism Spectrum Disorders
A synthesis of the literature on the treatment for autism spectrum disorders out-
lines eight facets of program quality:  highly trained staff, early intervention, inclusive 
practices, delivery of instruction and curriculum development, collaborative practices and 
transdisciplinary teaming, IEP development, measurement and data collection, and trans-
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ition planning (see Table 2.1, outlining these components and how the ASD LODAM ad-
dresses them).  The full Autism LODAM is available as Appendix A).  Experts in the 
field of autism see these as the key components of an effective educational program for 
students with autism.  
Highly Trained Staff
The first element of a comprehensive program for this population is the presence 
of highly trained staff at the professional level.  Without a staff that has explicit know-
ledge and understanding of autism, districts will be poorly prepared even to identify the 
current state of their program, let alone understand how to create systemic change.  Mc-
Fadden and Bruno (2006) discuss the lack of training that currently exists in Vermont, 
and predict that the need for trained staff will only grow.  Numerous studies have identi-
fied a significant lack of expertise in the area of autism (Muller, 2004; National Research 
Council, 2001; Thiemann & Goldstein, 2004), highlighting this as a primary weakness in 
most programs.  The Autism LODAM measures the training of professional staff by not-
ing both the license of the case manager and any specific autism training they have un-
dergone.  
In addition to highly trained professional staff, programs must also consider the 
background and educational level of paraprofessionals who often work most closely with 
students.  Paraprofessionals working with students who have significant disabilities such 
as autism must be closely supervised and supported, well-trained in instructional proced-
ures and have an understanding of the philosophies and values of intensive needs and aut-
ism education  (Giangreco & Doyle,  2002; Lacey,  2001).   The Autism LODAM asks 
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schools to rate the autism-specific training that its paraprofessionals have completed and 
the supervision system that exists.
Early Intervention
All of the research in the treatment  of autism strongly suggests that  early and 
intensive autism treatments are essential  for students to obtain meaningful educational 
outcomes (National Research Council, 2001; National Standards Project, 2009; Schwartz 
et  al,  2004).   Early  identification  and diagnosis  is  central  to  the acquisition  of  early 
intervention services, and some researchers feel that diagnosis can reasonably be made in 
children as young as two years old (National Research Council,  2001).  For the most 
successful outcomes to occur, treatment must begin as soon as possible after diagnosis, 
and the intensity of those services needs to be agreed upon by a team of highly trained 
professionals, in collaboration with a child’s family (National Research Council, 2001).
The  Autism  LODAM  is  a  tool  designed  for  an  entire  educational  system  to 
analyze its system of supports for students with autism; thus, it asks raters to describe 
how early the student was identified as having an autism spectrum disorder as well as 
what  early  intervention  services  were in  place.   Although it  is  understood that  some 
systems  may  not  have  control  over  educational  services  provided  prior  to  a  student 
entering  a  system,  it  was  determined  that  this  element  of  effective  practices  is  too 
important to leave off of any tool measuring program quality for students with autism.  It 
is the researcher’s belief that school systems can and should have some awareness of 
their relationships with other agencies that provide intervention services at all ages, as 
well as relationships with the diagnosticians in their area.  This information not only can 
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inform current instruction (perhaps to remediate a lack of early intervention services), it 
can inform any action steps a district may take to improve relationships with sending 
schools or providers.  It is for this reason that early intervention remains an element of 
the Autism LODAM.
Inclusive Practices
The  issue  of  inclusive  practices  in  the  education  of  students  with  autism has 
presented  a  challenge  for  some  educators.   Frequently,  the  intensive  teaching  and 
behavioral methodologies necessary for teaching discrete skills to students with autism 
do not at first glance lend themselves to implementation in an inclusive setting.  More 
recent research, however, has heralded the importance of providing instruction in natural 
settings with typical peers, particularly with very young students (Bopp et al, 2004; Hess 
et  al,  2008; Librera et  al,  2004; Myles  et  al,  2004; National  Standards Project,  2009; 
Nelson et al, 2007; Odom et al, 2003; Schwartz et al, 2004). Without such instruction, 
students with autism are challenged to learn the essential social skills that make up one of 
the primary deficits in autism. 
Fisher and Myer (2002) assessed the adaptive behavior and social  competence 
skills  of  students  with  significant  disabilities,  both  those  who  had  been  educated  in 
inclusive settings and those educated in self-contained programs.  They found that the 
included group of students made significantly greater gains in scores from baseline on 
measures of adaptive behavior and social competence than did the self-contained group. 
Numerous other studies in the field of intensive needs education (a broader field of study 
for  students with severe disabilities, including autism) have indicated the importance of 
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including  students  in  the regular  education  classroom,  demonstrating  improved social 
outcomes  as  well  as  increased  academic  and  adaptive  behavior  performance  by  the 
students with significant disabilities educated in inclusive settings as compared to those 
in  self-contained  programs  (Falvey,  2004;  Fisher  &  Meyer,  2002;  Giangreco,  1997; 
Giangreco, Cloninger, & Iverson, 1998; Kleinert, 2001; Murdock, Cost & Tieso, 2007). 
Further, inclusive education has made its way into federal and state special  education 
law, and is essential for the education of students with autism.  
The ASD LODAM examines several elements related to inclusive practices that 
are typically used in studies measuring inclusion.  During direct observations, it examines 
teacher/pupil and pupil/peer interactions.  It also looks at instructional planning (the use 
of lesson plans and structured methods of embedding instruction into the context of a 
classroom),  and finally environmental  planning (the overall  setup of the classroom or 
workspace) as evidence of the inclusive nature of an autism program.  
Delivery of Instruction
The actual instruction for students with autism is often the most visible element of 
an  educational  program.   Numerous  research  centers  and  private  organizations  have 
created,  researched  and  endorsed  specific  programs  designed  to  teach  students  with 
autism.  The challenge for schools, however, is identifying which of these practices is 
going to be most effective for a specific student with autism.  Federal education mandates 
as well as autism-specific researchers agree that students with autism receive the most 
benefit from educational methodologies that are considered “evidence-based” (National 
Research Council, 2001; National Standards Project, 2009).  
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As noted previously in this paper, scientific studies are difficult to conduct with 
the autism population.  Indeed, this issue of scientific, quantitative study in education as a 
whole  is  a  complex  one,  with  some  experts  in  the  field  pointing  out  that  legitimate 
qualitative and single-case studies are being discounted because they lack a randomized 
design (Berliner, 2002; Feuer, Towne, & Shavelson, 2002; Golafshani, 2003). Despite the 
ongoing debate about evidence-based practices, however, the literature in the autism field 
is in agreement that programs can and should be examined for efficacy before being used 
by school programs.
The  ASD  LODAM is  not  designed  to  outline  or  suggest  specific  programs; 
however,  it  does  measure  the  extent  to  which  a  school  is  using  evidence-based 
methodologies  in  the  education  of  students  with  autism.   The Vermont  Autism Task 
Force (2006), among its other responsibilities, created efficacy ratings for many of the 
most prevalent autism interventions, ranking interventions on a scale of 1 (Significant 
research  to  support  the  intervention)  to  4  (Little  or  no  research  to  support  the 
intervention).  These ratings help practitioners understand the evidence behind specific 
methodologies, and should be used in an effective program as a team selects their specific 
intervention strategies.  The Autism LODAM measures this element by asking raters to 
identify the extent to which organized, observable instruction is being delivered using 
intervention strategies with a high efficacy rating.
The single intervention that is at the center of much research in the field of autism 
and  intensive  needs  education  is  Applied  Behavior  Analysis.   Although  often 
misunderstood as being a specific program, applied behavior analysis instead is an over-
arching method of formal measurement and data collection that has been shown to be 
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highly  effective  in  the  education  of  students  with  autism  (Steege,  Mace,  Perry,  & 
Longenecker, 2007). Systematic methods for prompting students (including time delay 
and chaining strategies) as well as task analyses, feedback strategies and other applied 
behavior  analysis  methods  have  been  shown  to  be  effective  in  promoting  student 
performance.  Researchers also discuss the importance of using functional tasks to deliver 
instruction in real-life settings, facilitating generalization.  The use of these instructional 
practices is most effective when embedded in learning throughout the student’s day (Hunt 
& Goeltz  1997;  Jackson,  Ryndak,  & Billingsley,  2000;  Wehmeyer,  Lattin,  & Agran, 
2001; Wilczenski, Bontrager, & Ferraro, 2002; Wolery & Schuster, 1997).  Because this 
intervention is so highly researched, and because it can provide a foundation for many 
other interventions, the Autism LODAM specifically rates the extent to which applied 
behavior analysis strategies can be observed in the program of a student with autism.
Collaborative Practices
Few  educators  would  dispute  the  value  of  collaboration  in  creating  effective 
educational  outcomes  for  all  students.   The  need  for  collaborative,  transdisciplinary 
teaming is even more essential in the education of students with significant disabilities 
such as autism.  The nature of these students’ disabilities typically requires that teams 
consult  with  a  variety  of  educational,  medical,  psychological  and  other  outside 
professionals in order to effectively provide services (Jackson et al, 2000).  Researchers 
also  indicate  the  importance  of  collaboration  among  classroom  teachers,  special 
educators, outside service providers and families in the entire education process for these 
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students (Hunt & Goeltz, 1997; Jackson et al, 2000; Wehmeyer et al, 2001; Wilczenski et 
al, 2002; Wolery & Schuster, 1997). 
The use of collaborative practices is particularly important  in the education of 
students  with  autism.   An  effective  program  for  students  with  autism  may  include 
services  from  speech  pathologists,  occupational  and  physical  therapists,  medical 
professionals,  educators  and  more.   In  order  to  integrate  such  therapies  into  a 
comprehensive educational program, collaborative practices must be in place.  “Effective 
programming for children with autism and their families requires that the direct service 
provider be a part of a support system team…” (National Research Council, 2001, pg. 
184).  Practices that are particularly important to collaborative teams and are measured in 
the ASD LODAM include accessing consultants from a variety of disciplines on the team 
as  needed,  having  an  established  method  of  communication,  and  holding  frequent 
meetings  in  which  collaborative  practices  (forming  agendas,  taking  and  distributing 
meeting minutes) are used.  All of these practices aid in the creation of shared goals and 
in having a system in place for resolving conflicts.  
IEP Development
Even  given  the  presence  of  highly  trained  staff  and  collaborative  teams,  the 
individualized education program (IEP) document remains essential in the planning and 
implementing of appropriate instruction for students with autism spectrum disorders, as it 
becomes the “map” that the team will follow as they provide instruction for the student. 
Wilczynski  and  colleagues  (2007)  outlined  the  importance  of  creating  individualized 
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education programs specific to students with autism, noting that teams often struggle with 
the process from goal development to service delivery.  
There are numerous elements of IEP development that field experts cite as central 
to the creation of effective programs.  Experts first point to the importance of collecting 
systematic data regarding present levels of performance when developing IEPs, rather 
than relying on vague or anecdotal information about how a student is functioning.  IEP 
goals, then, should be directly related to stated areas of challenge from the present levels 
of performance and should be specifically linked to state standards.  Many experts also 
noted  the  importance  of  using  some  systematic,  empirically  validated  format  for 
prioritizing IEP content and developing inclusive, holistic goals (Hunt & Goeltz, 1997; 
Jackson et al, 2000; Wehmeyer et al, 2001; Wilczenski et al, 2002; Wolery & Schuster, 
1997).  One method is the use of Choosing Outcomes and Accommodations for Children 
(COACH), a system of examining valued life outcomes and systematically prioritizing 
goals  that  is  used throughout  the field  of intensive needs education (Giangreco et  al, 
1998).
The Autism LODAM examines several elements related to the development of 
IEPs for students with autism.  First, it rates the extent to which families are actively 
involved in the process.  It then rates the use of data in the present levels of performance, 
the connection between the present levels and the students’ goals, and the extent to which 
the goals are connected to state academic standards.
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Measurement
Effective measurement and data collection methods have not only become best 
practices in education, they have become requirements.  The Individuals with Disabilities 
Education  Act  (IDEA)  requires  schools  to  develop  methods  to  assess  and  evaluate 
Individualized Education Program (IEP) goals at the time of development, and they are 
required to report on those methods at least as frequently as regular education students 
are graded.  Perhaps more importantly than the federal mandates, experts in the field of 
autism and intensive needs understand that effective data collection must be in place to 
make ongoing program changes, as is often required in the education of students with 
severe  disabilities.   Researchers  agree  that  data  must  be  collected  systematically  and 
frequently, be measured in a variety of environments, and be reflected in all educational 
documents (Jackson et al, 2000; Voeltz & Evans, 2004; Wilczenski et al, 2002).  
Comprehensive  systems  of  data  collection  are  particularly  important  in  the 
education  of  students  with  autism  because  of  the  difficulty  that  exists  in  evaluating 
programs  for  their  efficacy.   There  may  be  times  when  the  team is  considering  an 
intervention that lacks the scientific research base desired in autism education.  The only 
way a team will  be able to  safely use such an intervention is  if  their  data  collection 
system is  specific  enough to  measure  the effect  of the program on the targeted  skill 
(National Research Council, 2001).  Without such systems in place, educators will not 
have valid information about the usefulness of an intervention.
The Measurement element of the Autism LODAM looks specifically at whether 
or not there is an organized, systematic measurement system in place for all of a student’s 
IEP goals.  It also rates the frequency of data collection and the extent to which the team 
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uses this data to inform programming.  It is this researcher’s belief that this final element 
of data-based decision-making is most important for educational success; it is not enough 
to  simply  collect  data,  it  must  be  used  to  inform  whether  an  intervention  is  being 
successful and whether a student is making movement toward established goals.
As part of the Measurement section of the Autism LODAM, a section on Student 
Progress was added to the rubric to document school systems’ continued focus on overall 
outcomes  for  students  with  autism.   Despite  the  promising  research,  there  is  still 
relatively little  information on long-term outcomes for students with autism (National 
Research  Council,  2001).   The  Autism  LODAM  asks  raters  to  consider  how  much 
progress a student  has made toward his  IEP goals,  and whether  that  progress can be 
observed in addition to viewing it in data documentation.  The researcher felt this element 
helped to further emphasize the importance of using data to measure outcomes and focus 
on what the student has accomplished.
Transition
The  final  area  of  best  practices  is  the  extent  to  which  educational  programs 
provide for seamless transitions throughout a student’s life.  The transition from school to 
adulthood  is  already  a  well-researched  topic  for  students  with  significant  disabilities 
(Wehman,  2001).  Transition,  however,  also concerns  the  movement  of  students  from 
early  intervention  services  to  school-based programs and moving students  throughout 
grades.  Researchers speak at length about the need to reconfigure programs at a systemic 
level to ensure useful practices are implemented over time (Jackson et al, 2000).
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In the field of autism, transition is identified as an area of weakness, particularly 
as students move toward adulthood.  Schools and adult service agencies alike lament the 
lack of training and expertise available for students with autism (Danya International et 
al., 2006; Muller, 2004).  Effective programs for students with autism include mindful 
transition  planning at  all  levels,  including  from early intervention  services  to  school-
based  services  (National  Research  Council,  2001).   When  planning  transitions  from 
school-based services to adult services, careful transition plans need to be crafted that in-
clude measurable transition goals and outline the services needed to achieve those goals 
(Danya International et al., 2006; Muller, 2004). 
The Autism LODAM first rates the extent to which a school district has a system 
in place for transitioning students with autism between grades and schools, as transition 
includes those transitions within schools and grades as well as those between school and 
adulthood.  Then, for those students who are approaching transition age (age 14 or sooner 
for students with significant needs), the Autism LODAM rates each element of a high-
quality transition plan: the involvement of community agencies, how early a team begins 
planning for transition, the use of transition assessments, goal setting and the develop-
ment of a comprehensive transition plan.
The Development of the Autism LODAM
The  Autism LODAM  was  primarily  developed  to  be  an  observational  rubric 
implemented  in  school  settings.   Using  direct  observation,  document  audits  and 
structured  interviews,  raters  analyze  the  program on  the  eight  dimensions  of  a  high 
quality education program for students with autism.  It was primarily designed for school 
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district  personnel  to  use  to  analyze  their  own  capacity;  thus,  it  is  meant  to  be 
implemented  by  professionals  familiar  with  a  given  school  or  program.   Direct 
observation is used to rate visible practices such as inclusion and instructional practices. 
Document  audits  and interviews are conducted with relevant  stakeholders  to generate 
ratings for the remaining program elements.  A score ranging from one (No Evidence of 
Best Practices) to three (Frequent, Ongoing Evidence of Best Practices) is generated for 
each program element; these scores can then be averaged to generate an overall program 
quality  score.   Several  scores  across  a  large  district  can  be  averaged  to  generate  a 
supervisory union score.
As described, direct observation of target students with autism is used in portions 
of the Autism LODAM.  Because of the relatively subjective nature of defining inclusion 
and other elements, attempts were made to quantify what raters would observe, with the 
intention of making the observations as objective as possible. Mujis (2004) discusses the 
difference between low and high inference instruments.  High inference instruments or 
items require the observer to make subjective judgments about what they see, while low 
inference items utilize more objective scales (e.g., counting numbers of interactions).  To 
capture the scope of program elements, the Autism LODAM attempts to use a range of 
low and high inference items.
A high quality educational program for students with autism should include each 
of the eight effective practices.  School programs that are analyzing their capacity to meet 
the needs of this population need a tool that is comprehensive enough to analyze their 
performance on all elements of program quality, not simply intervention methods.  The 
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Autism LODAM provides a tool that meets this need and allows schools to take meas-
ured steps toward improving their educational programs.  
Validity of Observational Tools
The need for schools to create comprehensive educational programs for students 
with autism is clear.  What is missing, however, is a tool that will systematically measure 
program quality from a global, school-wide perspective.  Although significant research 
has been conducted about specific interventions for students with autism, there is limited 
information that would help schools examine their programs systemically.  This global 
perspective is essential for schools, given the unique and highly varied nature of the aut-
ism diagnosis.  The Autism LODAM was developed to meet this need for school sys-
tems.  This study was developed to understand the validity and reliability of the instru-
ment so it can be used by school systems.  A valid, reliable method of assessing programs 
will  help school systems understand their  ability to educate  students with autism and 
would allow them to make structured improvements to their programs as needed.  
Any time a rating scale is used to measure complex constructs such as quality 
autism practices, the reliability of that instrument becomes highly important.  The present 
study examines interrater reliability, or the extent to which an instrument will reveal the 
same results when implemented by more than one rater (Mujis, 2004).  This is essential 
when considering a program evaluation tool such as the Autism LODAM.  Stakeholders 
need  to  be  confident  that  a  score  will  not  vary  greatly  between  raters  or  between 
observations.
Interrater  reliability  or  interobserver  agreement  refers  to  the  percentage  of 
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agreement  in  scores  between  two  or  more  raters  (Mujis,  2004;  Shaughnessy  & 
Zechmeister, 1999). In the case of the Autism LODAM, this would examine the extent to 
which  multiple  people  scoring  a  program  would  yield  the  same  score.   Interrater 
reliability is important in assessing the overall reliability of an observational measure, 
particularly one that relies in part on high inference items, and is a common element of 
research designs seeking to check the reliability of observational tools (Blake et al., 2005; 
Cushing, Horner, & Barrier, 2003; Mujis, 2004). This is important for the future use of 
the Autism LODAM as a tool that schools can implement as part of their own program 
assessment.
Validity,  at its most basic level, is the extent to which an instrument measures 
what it is supposed to measure.  Users need to be confident that the elements of the rubric 
are truly representative of effective practices, and that a score on the tool truly measures 
the quality of the program.  Two types of validity are addressed in the present study.  The 
first, content validity, refers to the extent to which the content of the Autism LODAM 
(the eight program elements) is consistent with what the existing literature describes as 
effective programming; in other words, is there a documented research base to back up 
the claims made in the Autism LODAM (Mujis, 2004).  
The  second  measure  of  validity  examined  in  this  study is  predictive  validity. 
Predictive  validity  compares  the  scores  on  an  instrument  to  the  scores  on  a  second 
instrument measuring the same construct (Blake et al., 2005; Cushing et al, 2003; Mujis, 
2004).  The assumption is that a valid tool will generate the same or similar scores on 
another valid measure of the same construct.  For the present study, Autism LODAM 
scores will be compared to the assessment scores for the target students in each district, 
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examining how the rubric scores relate to student outcomes. 
Assessing the reliability and validity of the Autism LODAM is essential to its use 
as an indicator of program quality for students with autism.  The current study and the 
practical application of the Autism LODAM will not only add to a significant body of 
research in the area of autism spectrum disorders, but will give school systems, parents 
and practitioners a viable method with which to analyze their ability to serve this unique 
population.
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Chapter 3: Data and Methods
Autism spectrum disorders are a complex spectrum of disorders whose incidence 
is growing exponentially.  Schools are challenged to meet the educational needs of this 
growing and highly variable population (National Research Council, 2001), and despite a 
staggering body of research about interventions to treat the disorder, few tools exist that 
allow school systems to analyze their overall capacity to serve students on the autism 
spectrum.  The Autism LODAM was developed as a comprehensive observational tool 
for schools to use to assess the quality of their educational programs for students with 
autism  spectrum  disorders.   This  proposed  study  explores  the  following  research 
questions:
1. To  what  extent  is  the  Autism  LODAM  a  valid  and  reliable  method  of 
measuring  the  quality  of  educational  programs  for  students  with  autism 
spectrum disorders?
a).   How do stakeholder  groups  rate  the content  validity  of the eight  best 
practice elements addressed in the Autism LODAM?
b).  Are  data  generated  from  the  Autism  LODAM  reliable  and  consistent 
between raters and between subsequent site visits?
c).  To  what  extent  do  program  quality  scores  from the  Autism  LODAM 
correlate with a measure of student performance outcomes?
This  study  employs  multiple  methods  to  examine  the  reliability  and  validity  of  the 
Autism LODAM observation tool.  The following sections provide additional detail on 
how the data was collected and analyzed.  
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Data
Content Validity
Content validity refers to the extent to which the items in a measure are reflective 
of the current literature on the topic.  Face validity is a form of content validity in which 
raters examine an item at its face value, making a judgment about whether its content is 
essential according to their knowledge of the construct (Mujis, 2004).  In this study, face 
validity was assessed prior to the pilot of the tool.  Expert feedback was solicited by a 
group  of  identified  stakeholders  in  the  field  of  autism  spectrum disorders,  including 
university  faculty,  medical  professionals,  special  educators,  administrators, 
interventionists and parents.  Participants were selected according to their membership in 
a  state  organization  supporting  autism spectrum disorders,  the Vermont  Autism Task 
Force.
A  presentation  was  made  to  members  of  the  Autism  Task  Force  outlining  a 
description of the study and the questions it  sought  to answer.   Panelists  were given 
copies of the Autism LODAM, including an explanation of its use and a comprehensive 
reference list.  They also received a rating scale to accompany each item on the Autism 
LODAM (see Appendix C for rating scale).  Participants were asked to rate each item 
according  to  its  level  of  importance  to  a  program for  students  with autism spectrum 
disorders, using the following criteria:
5: High importance – item is central to the life & learning of students with 
autism spectrum disorders.
4: Medium importance – item is important, but not central to the life & 
learning of students with autism spectrum disorders.
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3: Neutral – item is neither important nor trivial
2: Low importance – item may benefit students, but is not central
1: Not important at all – item is trivial to the life & learning of students 
with autism spectrum disorders.
Participants  were  also  asked  to  identify  any  elements  they  felt  were  missing  or 
incomplete and to give overall feedback on the tool.  
Interrater Reliability and Predictive Validity
The second phase of the proposed study was to pilot the Autism LODAM in a 
sampling of schools across the state of Vermont to determine the extent of agreement 
between  two different  raters  of  the  tool  on a  single  visit.   Interrater  reliability  is  an 
essential element of this study, ensuring that multiple observers would generate the same 
score when conducting observations.  Two researchers completed an Autism LODAM 
assessment in each school over the course of a one-month period, generating an overall 
composite score for each school.  Each step of the Autism LODAM pilot assessment is 
discussed in further detail below, including the method for selecting participants and the 
application of each step to the study’s analysis plan.
Participants
A random selection of twelve schools was chosen from two adjoining counties in 
Vermont.   The two counties  represent  rural,  urban and suburban school  districts.   A 
sample of elementary, middle and high schools were selected from each district, to the 
extent possible given the autism population for a school district.  There were two requests 
made  to  schools  for  participation  in  the  study.   The  first  was  that  the  school  must 
currently have two students with an autism spectrum disorder who can serve as the target 
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students for the Autism LODAM assessment.  To quantify the variation in students with 
autism for the study, one of these students needed to be a student who was functionally 
nonverbal and the other student was verbal.  Selecting two target students served two 
purposes: first, it ensured a broader representation of the overall quality of the school’s 
program;  second,  it  represented  both students  with high-functioning  autism and more 
“classic” autism.  A second preference (although not requirement) for participation was 
that  the target students participated in the Vermont  Alternate  Assessment  Program or 
took the New England Common Assessment Program (NECAP) exam during the current 
school year (2008 – 2009).
Schools  participating  in  the  proposed  study were  briefed  on the study and its 
purpose as a validation of an observational tool.  Although the purpose of the study was 
not to make judgments  or recommendations  about program quality,  the results of the 
Autism LODAM analysis  were  shared  with  school  stakeholder  groups  so  they  could 
benefit from the systems analysis if they so chose.  Participating schools, including all 
stakeholder groups and the students being observed, were not identified in any part of the 
data analysis or in this report.
Procedures
Pilot site visits were conducted for each participating school by two researchers 
with expertise in the area of intensive needs special education.  Both researchers have 
previously conducted similar site visits as part of a validation process for the Vermont 
Alternate Assessment (Hasazi et al., 2005).  Visits spanned a single day in each school. 
During each site visit,  the researchers observed one or more target  students across as 
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much of their school day as possible, including classroom and individual instruction time 
as well as leisure periods.  
In addition to the observations, brief structured interviews were conducted with a 
case manager or district special educator in charge of autism.  Interviews focused mainly 
on program practices in the areas of staff training, instructional planning, collaboration, 
Individual  Education  Program  (IEP)  practices  and  transition  (see  Appendix  C  for 
interview  protocol).   Finally,  a  document  audit  was  conducted,  with  researchers 
examining  documents  including  IEPs,  student  schedules,  assessment  and instructional 
data  and  any  meeting  correspondence.   The  observation,  interviews  and  document 
analyses were used to score each program element in the Autism LODAM, generating an 
overall  composite  score as  well  as  individual  scores  per  theme.   Finally,  researchers 
gathered assessment scores for each of the targeted students.
Analytical Methods
The present study examined the reliability and validity of the Autism LODAM as 
a  tool  to  measure  program quality  for students with autism spectrum disorders.   The 
following section will outline in detail the specific analyses completed for each element 
of reliability and validity.
Content Validity
A rating scale was developed for each element of the Autism LODAM; the rating 
scale along with the rubric was then distributed to a transdisciplinary stakeholder group. 
For each element of the rubric, the expert panel made a judgment as to how meaningful 
or important that element was to a high quality education program for students on the 
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autism spectrum, using a scale from 1 (Not important  at  all) to 5 (High importance). 
Descriptive statistics were generated and researchers examined the mean rating given for 
each element of the rubric, as well as the range of importance ratings.
Interrater Reliability
Interrater reliability was used to analyze the extent to which two separate raters 
were  consistent  in  their  scoring  of  items  on  the  Autism  LODAM.   Each  researcher 
completed a separate Autism LODAM for each student observed, generating individual 
item ratings that were then averaged to calculate an overall score for each of the eight 
elements and an overall Autism LODAM score.  Two types of analyses were completed 
to determine interrater reliability.  The overall composite score and category scores for 
each of the eight elements were calculated by averaging the individual  ratings for all 
items within the scale; thus, each of these variables is continuous.  
The  intraclass  correlation  coefficient  (ICC) describes  how strongly items  in  a 
group resemble each other, and is used frequently to assess the consistency of different 
observers rating the same item (Shrout & Fleiss, 1979).  The ICC was calculated for each 
of the continuous variables: overall Autism LODAM score, highly qualified staff, early 
intervention, inclusive practices, instructional practices, IEP development, collaborative 
practices,  measurement  and transition.   Individual  items  on the  Autism LODAM are 
categorical-level data, rated as a 1, 2 or 3.  Cohen’s kappa coefficient was calculated for 
each individual item between raters.  Cohen’s kappa coefficient is a statistical measure of 
interrater reliability for categorical data that takes into account any agreement that may 
occur by chance (Cohen, 1960).  It is accepted as a conservative measure of interrater 
reliability.  
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Predictive Validity
This study also sought to understand the predictive nature, if any,  between the 
quality of an autism program and performance (or outcome) measures for students with 
autism.  The study examined student assessment scores as a measure of the predictive re-
lationship between scores on the Autism LODAM and a second measure of student out-
comes.  In other words, the study examined the extent to which the overall program qual-
ity scores correlate at some level with a measure of student performance, or outcomes.  
As part of federal accountability requirements, all states have a comprehensive as-
sessment system that includes an alternate assessment designed for students with severe 
cognitive disabilities.  All students in the state of Vermont in grades three through eight 
and eleven take the New England Common Assessment Program (NECAP) test.   For 
those  students  with  severe  cognitive  disabilities,  the  Vermont  Alternate  Assessment 
(VAA) uses a portfolio to measure student performance.  Students who are assessed on 
an alternate assessment are working toward Core Standards, an expanded list of grade ex-
pectations (Wylde & Moran, 2008). Very often, students with autism spectrum disorders 
fall into this category of assessment.  The NECAP or Vermont Alternate Assessment was 
used in this study to represent a measure of student outcomes that is consistent across stu-
dents. 
Logistic  regression  was  to  be  used  to  compare  the  predictor  variables  (the 
school’s scores on the Autism LODAM) with the nominal level data of assessment score 
(pass or fail).  Logistic regression seeks to identify which independent variables best pre-
dict membership in a particular category group; for this study, the pass/fail score on the 
VAA.  Logistic regression has several advantages for this analysis.  First, it allows a re-
32
gression analysis to be completed when the dependent variable is nominal.  Second, re-
searchers do not need to make assumptions about the distribution of predictor variables 
(Mertler & Vannatta, 2005).  For the current study, logistic regression was used to exam-
ine the predictive relationship between the overall composite Autism LODAM score and 
the students’ assessment score. The null hypothesis being tested is: 
H0: There is no statistically significant predictive relationship between and/or 
among the predictor variable of overall program quality with respect to 
whether or not students received a pass score on their 2008 state assessment.
Limitations
The goal of this study is to give schools the analysis tool necessary to create sys-
temic change in their organizations, leading to improved educational programs for stu-
dents with autism.  While it has great potential to give the educational community the 
ability to take significant steps to address the needs of this diverse and growing popula-
tion, its limitations must be understood.  Specifically, readers must understand the limita-
tions in how it rates the content validity of the tool as well as the use of the state assess-
ment program as the measure of predictive validity.
Content validity can be described as the extent to which a tool or measure incor-
porates all aspects of a given construct.  For the Autism LODAM, content validity meas-
ures the extent to which the tool measures all elements of a high-quality education for 
students with autism spectrum disorders.  Because the tool was developed based on an 
extensive review of the literature on autism education, the content validity phase asked 
respondents only to rate the importance of each item to the education of a student with 
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autism.  It did not ask respondents to conduct a scholarly critique on the tool or the liter-
ature used in the development of the tool.  Scholars continue to research the treatment of 
autism,  and while  a comprehensive meta-analysis  of this  information may benefit  the 
field, is beyond the scope of the current study.  Rather, this study was intended to validate 
a tool useful for practitioners.  It was determined that the importance ratings (given by 
content area experts, families and professionals in the field) would be most beneficial to 
school districts as they begin to understand their capacity to educate students with autism.
It is important for any study of program quality to be focused at least in some way 
on student outcomes, or performance.  The challenge in examining predictive validity is 
that an outcome measure is needed that is consistent across all participants in the study. 
In the same way that the Autism LODAM was the consistent measure of program quality 
for this study, a measure of student performance that was consistent across students was 
required.    Other measures of performance include progress toward IEP goals and indi-
vidual performance on autism-specific rating scales that measure, among other things, ad-
aptive behavior skills.  Although these are important measures, because of their individu-
alized  nature  they lack the  external  validity  (i.e.,  generalizability)  needed to  be used 
across a range of students with autism.  Rating scales in particular are also not widely 
available for all students, as many schools do not utilize them. 
What the NECAP may not provide is enough detailed information about specific 
performance for a student.  Any student who is not performing at grade level but not eli-
gible for an alternate assessment (a profile typical of many students with autism) may 
score as failing on the NECAP assessment.  This failing score may not account for any 
improvement in academic performance made as a result of a high quality program.  The 
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VAA, for those eligible, does allow for specific improvement to be measured based on 
individual  goals  and  present  levels  rather  than  specific  grade  level  expectations. 
However, as an assessment the VAA has undergone significant and fundamental changes 
over the past three years of implementation because of federal assessment requirements. 
Often these changes are not reported to the field of portfolio developers until late in the 
year.  The result can be a portfolio score that is significantly lower than the student’s ac-
tual performance due to the case manager’s lack of clarity about portfolio expectations 
that were changed midyear.  
Despite these limitations, the NECAP and VAA remain the best consistent meas-
ure of student outcomes for the present study.  They are obtainable scores for all students 
and readily available to the researcher.  It would be beyond the scope of this study to un-
dergo a complete analysis  of student outcomes as an additional measure of predictive 
validity.   The NECAP or VAA provide the consistency needed across students, as each 
is a validated assessment system.  
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Chapter 4: Findings
The study’s findings are organized into three sections.  The first section addresses 
the first research question examining how stakeholder groups measure the content valid-
ity of the items on the Autism LODAM.  It briefly describes the characteristics of the re-
spondents and outlines the descriptive statistics used to analyze the mean importance rat-
ing for each item and the tool as a whole.  The second section focuses on the pilot of the 
Autism LODAM and the resulting analysis of the interrater reliability of each item on the 
tool.  The final section focuses on the results of the logistic regression used to analyze the 
predictive relationship between Autism LODAM scores and student assessment scores. 
This section will be followed by Chapter 5: Discussion, in which a more detailed discus-
sion of the findings is given.
Content Validity
Prior to completing the pilot of the Autism LODAM, feedback was solicited from 
a group of stakeholders in the field of autism spectrum disorders in Vermont.  The Ver-
mont Autism Task Force is an existing group of stakeholders in the field, representing 
university faculty, medical professionals, families, school personnel and other stakehold-
ers.  It was considered a representative group for the purposes of distributing the survey; 
in  addition,  five surveys  were distributed  to  other  school-based clinicians  in the area 
based on their membership in a county-wide group of school administrators and practi-
tioners focusing on autism education.  In total, twenty-five surveys were distributed, and 
nineteen were returned, representing a response rate of 76%.  Although the respondents 
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represented a mix of parents and professionals, the final surveys did not request this in-
formation from respondents; thus, information about this is not included in the study ana-
lysis.
Overall,  respondents rated the eight practices as being highly important  to the 
education of a student with autism.  Figure 1.1 charts the average rating for each of the 
eight elements.  An average of the importance rating for each respondent per practice 
(highly qualified staff, early intervention, inclusion, delivery of instruction, collaboration, 
IEP development, measurement and transition) ranged from 4.47 to 5.0.  Standard devi-
ations ranged from .000 to 1.12, with an average standard deviation of .584.  The cat-
egory with the lowest rating was inclusion, with an average rating of 4.47, while the cat-
egory of early intervention was rated as Highly Important by every rater.  
Figure 4.1: Average Importance Ratings per Best Practice Element
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Ratings for individual items within each category ranged from an importance rat-
ing of 2 (little importance) to 5 (highly important); however, there were only five ratings 
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SD: .315 SD: .000 SD: .591 SD: .772 SD: 1.12 SD: .452
SD: .692 SD: .733
of 2 given for the entire survey.  Table 4.1 shows the percentage of responses in each rat-
ing for each item on the scale.  Eighty-seven percent of respondents gave only ratings of 
4 or 5 on every item on the scale.  No item on the scale was given a rating of 1 (no im-
portance).  Overall, the elements with the (relative) lowest importance ratings were found 
in the category of inclusion; specifically, the items for Lesson Accommodations, Lesson 
Planning for IEP Goals and Student Seating.  The majority of respondents for those items 
rated an importance of 4 (Medium Importance).  A second area with relatively low im-
portance was the category of delivery of instruction.  Respondents in this category rated 
Cooperative Learning Opportunities and the use of Thematic Units as of Medium Import-
ance. 
As part of the survey,  participants had the option of giving narrative feedback 
about whether they felt any essential elements of a high quality education were missing 
from the Autism LODAM.  They were also able to give general feedback on the tool. 
Five respondents completed the narrative section of the survey with substantive com-
ments; five gave minor comments (e.g., “nice rubric”) and the remaining respondents did 
not complete the comments section.
Overwhelmingly, the comments indicated that those raters felt all of the elements 
were essential to the education of a child with autism.  One rater noted that it was diffi-
cult to rate any of the elements as less than a 4, because he or she felt they were all im-
portant.  Two different respondents indicated that they felt some of the elements were 
best practices for all students, not only students with autism.  
One particular comment from the content validity survey was noted as being par-
ticularly important to the researcher, and ultimately resulted in an addition to the Autism 
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LODAM before the second phase of the study.  A respondent discussed the issue of in-
clusionary practices, and noted the following:
I am totally for inclusion to the greatest extent possible; however I’m not 
sure the way this section is constructed reflects a best practice for LRE 
[Least Restrictive Environment].  I think the child’s team makes a decision 
about the setting in which the child can best make progress on the goals 
identified in the IEP…Maybe a better way to get at this issue is to evaluate 
the decision-making process regarding amount of inclusion, the supports 
and accommodations included in the IEP to facilitate inclusion and the ob-
servations needed to measure success.
Upon further review, this comment is consistent with research in the area of inclusion, as 
for some students the demands of a large classroom can outweigh the benefits when ac-
quiring certain skills (National Research Council, 2001).  Based on this feedback, there-
fore, an item was added to the Autism LODAM that rated the decision-making process 
and data used to make decisions about the Least Restrictive Environment.  This was used 
throughout the remainder of the pilot study.  Overall content validity ratings were excep-
tionally  high for the eight  essential  elements  of the Autism LODAM, and no further 
changes were made to the rubric.
Interrater Reliability
During the second phase of the study, two researchers with expertise in the field 
of intensive special needs education piloted the Autism LODAM during site visits to a 
stratified random sampling of schools.  Twelve schools were initially selected, with two 
target students per school.  One school withdrew from the study at the last minute be-
cause of an unexpected staffing change and a second school withdrew one of its target 
students for unexplained reasons.  A total of 21 students were observed.
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Overview of participants and observations
The schools  were selected  from two adjoining  counties  in  Northern  Vermont. 
One county represented primarily urban and suburban schools while the second county 
represented rural schools.  For the purposes of this study, a large school was defined as 
one with more than 500 total student enrollment and a small school had fewer than 500 
total enrollment.  Schools with a high socioeconomic status (SES) were defined as those 
schools with fewer than 25% of their population qualifying for free and reduced lunch 
while schools with low SES were those schools with greater than 25% of their population 
eligible.  A total of six participating students attended schools that were defined as low 
SES while fifteen attended schools defined as having a high SES.  Eighteen students at-
tended a small school, while three attended a large school.  
Although the initial criteria for participation was that the students needed to be of 
age to be participating in the standardized assessment (NECAP or VAA), schools felt 
strongly that a better representative sample of their autism population did not fall into that 
age group.  Twelve of the participating students were below grade two, indicating that 
they did not participate in the statewide assessment.  Given the limitation of the assess-
ment as a measure of student outcomes, a decision was made to continue with those parti-
cipating schools.  In addition, each of the two students from the participating schools was 
rated according to severity.  A low severity student was defined as a student who is func-
tionally verbal and a high severity student was defined as being functionally nonverbal. 
Table 4.2 outlines the demographics of each participating student.
An Autism LODAM assessment was conducted in each of the eleven participat-
ing schools, with observations, interviews and document audits conducted for each of the 
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21 students.  Researchers conducted the observations concurrently and participated in in-
terviews and document audits together, but completed separate Autism LODAM forms. 
Some discussion occurred during the site visits to clarify what was seen or viewed in a 
document or heard in an interview; however, scoring was completed separately.
In two participating schools (four students), the observation setting was not con-
ducive to rating some elements of inclusive practices or the delivery of instruction, as stu-
dents were observed mainly during lunch and recess times.  Additionally,  one student 
was observed only during a 1:1 work session because of the timing of the observation. 
Ratings for these items were made based on interviews with case managers about what 
instruction and inclusion typically looks like.
Autism LODAM Data
Data from the Autism LODAM was summarized in two ways.   An exhaustive 
analysis of the performance data of the participating schools is beyond the scope of the 
present study; however, general information about patterns in the participating schools 
may be useful.  Therefore, initial descriptive analysis was completed at the school level to 
determine overall patterns of scores for each of the eight effective practice categories. 
Table 4.3 summarizes this information.  Scores on the Autism LODAM could range from 
a low of 1.0 to a high of 3.0.  Composite scores ranged from the lowest score of 2.0 to the 
highest score of 2.7 and had a standard deviation of .498.  Overall,  Autism LODAM 
scores indicate wide variability in participating schools’ performance toward the eight es-
sential practices for students with autism.  Relative areas of strength were in the areas of 
early intervention (M: 2.75; SD: .473)  and collaborative practices (M: 2.57; SD: .507), 
while relative areas of challenge were in inclusive practices (M:  2.33;  SD:  .796) and 
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transition planning (M: 2.14; SD: .655).  Transition planning in particular generated the 
most scores of 1.0 – 1.9, indicating little or no evidence of best practices.  The areas of 
inclusive practices and delivery of instruction showed wide variation in scores across 
schools, with some participating schools demonstrating little or no evidence while others 
demonstrated frequent, ongoing evidence of best practices.  
Intraclass correlation coefficients were calculated for each of the continuous-level 
variables.  Figure 4.2 shows the intraclass correlation coefficients for each category on 
the Autism LODAM.  All eight effective practice measures (highly qualified staff, early 
intervention, inclusive practices, delivery of instruction, IEP development, collaboration, 
measurement  and transition)  had coefficients  of greater  than .924; the overall  Autism 
LODAM score had a coefficient of 1.0.  The average coefficient for all categories was .
974.  Table 4.4 summarizes the intraclass correlation coefficients for each category.
Figure 4.2: Intraclass Correlation Coefficient per Category
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Cohen’s kappa was then calculated at the item level to determine the strength of the inter-
rater reliability for those categorical variables.  A strong accepted value of kappa is de-
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scribed to be greater than .7 (Cohen, 1960).  A high pattern of kappa coefficients was 
found when calculated for individual items on the tool.  Table 4.5 outlines the Cohen’s 
kappa coefficients for each individual item of the Autism LODAM.  Kappa coefficients 
on individual items ranged from a low of .643 to a high of 1.00 (p<.001).  Two items 
(physical accessibility of the classroom and parent involvement in the IEP) had Kappa 
coefficients lower than the accepted .7 used for this study.  Their coefficients were .643 
and .678, respectively.
Predictive Validity
At the start of the present study, the question of predictive validity was raised; 
that is, the study sought to understand whether a score on the Autism LODAM was pre-
dictive of a score of student performance.  The measure of student performance used to 
calculate  the  predictive  validity  was  the  state  assessment  program,  the  New England 
Common  Assessment  Program  (NECAP)  test  or  the  Vermont  Alternate  Assessment 
(VAA).  These assessments are given annually to all students in grades 3-8 and 11.  This 
measure was used despite its limitations.  
Of the 21 students selected to participate in the study, only 6 participated in the 
state assessment program (the remaining 15 students were in grades K-2 and 9, therefore 
did not participate in the assessment).  Because of the very small number of cases (n = 6), 
the logistic regression statistic was not appropriate for the current study.  Table 4.5 sum-
marizes the overall LODAM score and state assessment score for each of the six students 
who participated in the assessment.  For the six students, no patterns could be established 
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between the score of the students’ program on the Autism LODAM and the state assess-
ment scores.
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Chapter 5: Discussion
The findings of the present study have the potential to have significant impact on 
school systems attempting to create effective educational programs for students with aut-
ism spectrum disorders.  Armed with a reliable and valid tool to measure program qual-
ity, systems can take the steps necessary to build effective programs for this population. 
Ultimately, and indeed most importantly, the impact will be on the lives of the students 
themselves, as an effective education with a foundation in best practices is the key to 
their success.
Patterns and Consistency of Autism LODAM Scores
As noted previously, this study’s main focus was not to comprehensively compare 
and analyze the performance of each school according to the effective practices for stu-
dents with autism.  Some important themes emerged, however, from the descriptive ana-
lysis of each participating school; these themes help to reinforce the concept that plan-
ning  for  effective  programming  for  students  with  autism  cannot  happen  unless  it  is 
viewed through a systemic lens.
Ironically, one major theme that emerged from the analysis of Autism LODAM 
scores is an overwhelming lack of consistency in performance on the tool.   Although 
some relative patterns emerged concerning schools’ performance on inclusive practices, 
it was evident that scores were not wholly similar between programs.  This lack of con-
sistency occurred not only between schools, but within the same school.  In four of the 
schools visited, the Autism LODAM score was significantly high for one student and sig-
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nificantly lower for the other, indicating a lack of consistency of approach even within 
the same building.  The same phenomenon occurred at two different schools in the same 
supervisory union.
This result clearly indicates a lack of systemic approach to meeting the needs of 
the autism population.  In one case, a very well-trained special educator had created a 
very strong program for the student on her caseload.  Down the hallway and two grades 
above that student, however, was a case manager with very little expertise and a program 
that lacked many of the essential elements described in the rubric.  The two schools that 
demonstrated consistently high marks, in contrast, both indicated during interviews that 
the district  had undergone a large-scale needs assessment,  culminating with a district-
wide vision and action plan regarding planning for students with autism.  It is this sys-
temic approach that led to increased (although not perfect) consistency within schools.  
This result is of particular importance to this research, as it highlights the import-
ance of giving schools a systematic way to understand their autism action planning pro-
cess.  One of the more common recommendations  stemming from research regarding 
gaps in autism education (National Research Council, 2001) is to increase the number of 
highly trained autism specialists in schools.  While clearly expertise is a very important 
component of education for students with autism, it alone will not create systemic equity 
in programming, even in a single district.  This study is further evidence of this, as even 
the most well-trained special educators were not able to address systems issues unless the 
district had undergone system-wide change.  This result reinforces the need for a tool 
such as the Autism LODAM to assist schools in maintaining a systems lens as they build 
capacity.
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Implementation of the Autism LODAM
In  addition  to understanding  the reliability  and validity  of the tool,  this  study 
served as an opportunity to pilot the Autism LODAM in a school setting, yielding helpful 
feedback for future implementation.  The opportunity to conduct direct observation, staff 
interviews and document audits gave the site visit a breadth that was important, given the 
researchers’ roles as outsiders.  Although more time would always be beneficial at each 
school, neither researcher felt that the three parts of the site visit substantially limited 
their ability to score the overall program.
There was, however, an important limitation noted during the visits, one that may 
not substantially affect scores on the Autism LODAM but still warrants discussion.  An 
element of challenge for the researchers was the fact that they were “point in time” ob-
servers, unfamiliar  with the school and the general  functioning of the teams they ob-
served.  Although this can certainly be useful in terms of being unbiased, neutral observ-
ers, it is possible that subtle program nuances were missed.  During student observations, 
for example,  researchers were limited to a short observation, often in a single setting. 
Multiple observations in more settings may inform several elements of the LODAM, in-
cluding inclusive practices and delivery of instruction.  Further, researchers did not have 
an in-depth knowledge of the students’ disabilities beyond what was listed in the present 
levels of performance.  Some items of the LODAM can be scored as Not Applicable 
based on a students individual profile or other team-based decisions; it is possible that the 
researchers may have scored items differently had they had a broader understanding of 
the student.  An example of this may be the number of interactions a student has with his 
teacher; an outside observer may score this item relatively low, when a person familiar 
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with the program may have an understanding of a specific, instructional reason why inter-
actions were not observed.
Despite  this  limitation,  however,  there  was  still  very  high  reliability  between 
raters.  This means that even if their observations were somewhat incorrect (and could be 
corrected by a familiar observer), they were still highly consistent with each other.  This 
is important evidence of the integrity of the tool itself.  Further, the original intent of the 
Autism LODAM is for use by school personnel to better understand their system; that the 
tool may be more accurately completed by those familiar with the program would, if any-
thing, be a benefit.  
A single item on the Autism LODAM was thrown out for the purposes of this 
study, although it was intentionally left in the tool itself as an important element.  An 
item in the category of IEP development asks raters to judge whether or not a student’s 
IEP goals represent high expectations given their disability.  This is an important element 
of a successful educational program, particularly for students with autism.  The ability to 
achieve high academic expectations can be overlooked with this population, particularly 
when teams are focused on significant behavior, communication or social challenges.  It 
is an IEP team’s job to ensure that goals are reasonable but also represent high expecta-
tions for students.  This item, however, was very difficult for an outside rater to score. 
Neither rater felt it was appropriate to score this item based on a single interview with a 
case manager; it is an item better left to scoring by a team of people familiar with the stu-
dent.  For this reason, the item was not scored for the duration of the pilot study.  It re-
mains, however, an important element of the Autism LODAM.
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In general, the pilot of the Autism LODAM yielded important information about 
how best to measure the extent to which a program employs best practices for students 
with autism.  It had a significantly high amount of reliability between raters, and any im-
plementation limitations can be addressed when scores are developed by school person-
nel, the target audience for the tool itself.  Based on this study, the Autism LODAM ap-
pears to be a reliable observational tool.
Content Validity
Overall, the results of the first phase of the study indicate that the elements of the 
Autism LODAM are significantly important to the education of students with autism. The 
development of the tool began with a synthesis of a large body of research in the area of 
autism.  This fact, coupled with the overwhelmingly high average importance rating each 
element of the tool was given, indicates strong content validity.  The high importance rat-
ings were consistent across raters and only a relatively small number of individual items 
were rated as being less than of medium importance.  
These results are particularly meaningful because of the makeup of the participant 
group completing the survey.  The group included highly respected content experts in the 
field of autism spectrum disorders, special  education and the medical field as well as 
families and other care providers.  This transdisciplinary group is one that accurately rep-
resents a variety of viewpoints.  To still have consistently high ratings on all elements of 
the tool by all participants is evidence that the content is viewed as being highly import-
ant to the education of students with autism, as rated by a large and varied stakeholder 
group.
49
Despite the high ratings at the category level, there are some important inferences 
that can come from examining those individual items that received relatively low import-
ance ratings (although it is important to bear in mind that 87% of respondents did not rate 
an item lower than a 4 or 5 on the importance scale).  In the category of inclusion, the 
areas of Lesson Accommodations, Lesson Planning for IEP Goals and Student Seating 
received the lowest importance ratings.  In the category of delivery of instruction, the 
areas of Cooperative Learning Opportunities and the use of Thematic Units were also 
rated as somewhat less important than other elements.  Each of these elements measures 
the extent to which a student has specific and meaningful access to their same-aged peers 
and the curriculum of their given grade level.  It requires that teams plan for specific ac-
commodations in their classroom lesson plans to meet the needs of a child with autism. 
Although the literature on inclusive practices indicates the importance of students being 
provided meaningful access to learning opportunities with their peers, there is still a voice 
in the field of autism that rates inclusion as somewhat secondary to specific, targeted in-
struction of skills.  Further, the assumption may be that lesson planning and accommoda-
tion  is  better  left  to  a  highly  qualified  expert  in  the  field  of  autism rather  than  the 
classroom teacher alone.  Either of these two issues may have affected the slightly lower 
rating of these inclusive practices; however, the ratings were certainly not low enough to 
warrant any change being made to this section of the rubric.  Research continues to em-
phasize the importance of meaningful inclusion with peers in the education of students 
with autism, and the Autism LODAM needs to reflect that work. 
As described in Chapter 4, however, the decision was made to make an addition 
to the inclusive practices section of the Autism LODAM following the content validity 
50
study.  This addition may address the concern that resulted in the lower importance rating 
in these areas.  As discussed, an element was added to the rubric to measure the data and 
decision-making process used when determining what the Least Restrictive Environment 
(LRE) is for an individual student.  The rubric would score a team as showing frequent, 
ongoing evidence of best practices if they used a comprehensive measurement system to 
facilitate discussions about LRE and if they included periodic discussions about reinteg-
ration.  This addition supports both inclusive practices and the use of data to make pro-
grammatic decisions; it  also protects the individualized nature of any educational pro-
gram and allows successful teams to determine the best placement of a child based on 
their individual needs and goals.  
In summary, the findings from the content validity phase of the study indicate that 
the Autism LODAM is a tool that includes well-researched practices in the effective edu-
cation of students with autism, and that those practices are ranked as very important to 
the life and education of a child with autism.  
Interrater Reliability
The overall reliability as measured by both the intraclass correlation coefficient 
and Cohen’s kappa was extremely high for all categories of the Autism LODAM and the 
vast majority of individual items as well.  Reliabilities were so high, in fact, as to warrant 
an examination of the implementation procedures to ensure raters  were independently 
completing the Autism LODAM.  As discussed, each rater completed a LODAM inde-
pendently, although observations, interviews and document audits were conducted con-
currently.  Researchers did engage in some clarifying discussion during some of the vis-
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its, but a review of research notes indicated that these discussions were mainly regarding 
clarification of who the target student was in a classroom, clarifying remarks made in in-
terviews, and ensuring that each researcher was viewing the correct documents.
A closer examination of those items that had particularly high kappa coefficients 
(higher  than .9)  reveals  an intuitive  reason for  the high agreement.   These elements, 
which included items such as “professional staff licensure,” “Number of interactions ob-
served,” “Data present in IEPs,” can all be described as low-inference items; in other 
words, they do not require subjective judgment to rate them (Mujis, 2004).  The item of 
professional staff licensure, for example, is a simple interview question, wherein the rater 
is scoring simply the answer given during the interview.  Each of these high-kappa items 
were specific, clearly defined items that would be found in a document, clearly observed 
or  objectively  heard  in  an  interview.   As  discussed,  the  development  of  the  Autism 
LODAM attempted to operationally define each item as specifically as possible in order 
to be clear to practitioners in the field (its desired audience).  The high kappa coefficients 
indicate that it was successful in doing this.
The overall category that had items with the lowest agreement was delivery of in-
struction.  As expected, the items within this category are somewhat more subjective in 
nature, making them high-inference items.  Here, a rater must make a judgment about the 
extent to which applied behavior analysis (ABA) principles are observed in a given les-
son.  This, certainly, requires some judgment and some understanding of ABA in order to 
rate.  Another item in this category asks raters to score whether or not the observed or 
documented instruction is organized, systematic, and uses an intervention with a high ef-
ficacy rating.  This, again, is a high-inference item requiring some subjective judgment 
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on the part of the rater.  The results of the analysis still indicate, however, that even such 
high-inference items yielded a respectable agreement rate.
Two coefficients at the individual item level fell below the acceptable agreement 
for the current study (although still considered to be statistically significant agreement); 
these items were the physical accessibility of the space and parent involvement in the IEP 
process.  Each, again, is a high-inference item.  In order to rate the physical accessibility 
of the space, researchers need to make a judgment as to whether they believe a student 
can access all areas of the classroom, even if they do not directly observe the student in 
all areas.  It also takes into consideration sensory processing issues that affect access; 
some amount of expertise in sensory processing is required to be able to make such a 
judgment.  The item of parent involvement is similarly high-inference, and relies on the 
rater to make a judgment of their involvement based on how the case manager answered 
interview questions related to IEP development.  It is possible that improvement in agree-
ment  may come when raters  are  school-based staff  more  familiar  with an  individual 
team’s function.  Again, the disagreement for these items was not significant enough to 
warrant a change in the tool, and it is believed that implementation of the tool by familiar 
staff may improve this.
Predictive Validity
The limitations of the predictive validity part of this study have been discussed at 
length in other sections of this paper.  It remains a challenge to find a measure of student 
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outcomes that is both relevant to the population and consistent across students who have 
an extremely high degree of variability.  The state assessment was selected as the most 
consistent measure (with a high degree of external validity and generalisability), but this 
meant compromising the relevance of the measure for documenting specific progress and 
growth for students with autism.  Further complicating this is the fact that the pilot study 
ended up with a very small sample size of students who had a state assessment score to 
report, due to the age of many of the participants.  
Based on these limitations, it is beyond this study to draw specific conclusions 
about the predictive validity of the Autism LODAM.  The logistic regression was unable 
to be completed because of the small number of cases used (n = 6); therefore, it would be 
inappropriate to make global judgments about the extent to which a score on the Autism 
LODAM can predict a student’s state assessment scores.  There were examples of a stu-
dent who scored poorly on the state assessment despite receiving an education from a 
program rated high on its use of effective practices; however, the limitations preclude this 
conclusion from being made beyond what occurred in the present study.
Implications for Further Research
This study adds to a growing body of research about effective educational pro-
gramming  for  students  with  autism.   More  importantly,  it  indicates  that  the  Autism 
LODAM can be a valid and reliable measure of program quality.  It also has implications 
for future research that will further inform the field and lead to positive change in school 
systems.
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The limitations of the study precluded it from answering the question of whether a 
high quality program for students with autism results in positive outcomes for the student. 
That question, however, remains an essential one that needs to be asked as schools con-
sider their ability to meet the needs of students with autism spectrum disorders.  Any high 
quality educational program is only truly effective if it results in positive student out-
comes; this remains true for students with autism.  The fact that this study did not answer 
this question should prompt further researchers to address the issue.  Future study should 
focus on finding or developing more comprehensive outcome measures for students with 
autism, and using those more relevant scores to determine whether a correlation exists 
between a high quality program and positive student outcomes.  
A second and perhaps more immediate focus for future research would be a more 
broad-scale implementation of the Autism LODAM in schools.  Having established the 
validity and reliability of the tool during a pilot study, it makes sense for schools to now 
use the tool to analyze their own systems and begin to take steps to improve program-
ming.  Participating schools in the pilot were eager to view the results of their analysis, as 
many of them were already engaged in efforts to improve programming for students with 
autism.  Many schools recognize the need to create effective programs but lack a starting 
point, a way to help guide them to take specific action steps.  The Autism LODAM can 
provide them with that starting point.
Conclusions
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The present study sought to validate an observational tool designed to analyze the 
quality of an educational program for students with autism spectrum disorders.  The Best  
Practice Measures for Educating Students with Autism: Lesson Observation and Docu-
ment Audit Matrix (Autism LODAM) was created by synthesizing the relevant research on 
those program elements that are essential to an appropriate education for all students with 
autism.  It was developed specifically for use by school systems to assist program admin-
istrators in analyzing their capacity to meet the needs of students with autism and help 
schools formulate specific action plans for improvement.  The study examined the Aut-
ism LODAM for its content validity, interrater reliability and predictive validity.  Find-
ings indicated that the tool has great potential as a valid and reliable measure of program 
quality for students with autism spectrum disorders.
As a tool, the Autism LODAM gives schools the ability to systematically and 
comprehensively analyze the quality of their programs for students with autism based on 
established best practices.  A LODAM analysis provides an examination of a program 
based not on a single intervention but on that program’s ability to provide an education 
that  includes  all  essential  elements.   It  allows  schools  to  celebrate  those elements  at 
which they are successful while at the same time gives specific feedback about areas for 
improvement.  Above all, the tool is designed for schools to use as they go through the 
process of creating systemic change to improve the quality of education for students with 
autism.
Systematic, structured analysis and action planning is the key to the development 
of high quality education programs for students with autism spectrum disorders.  It is the 
researcher’s goal for the Autism LODAM to be shared and used on a broader scale to ef-
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fect change.  It can provide the systematic analysis needed to effect real change in the 
lives of children with autism, and will move schools closer to their goal of being able to 
provide high quality education to all students.
57
Appendix A: Data Tables
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Table 2.1:
Effective Service Delivery Components for Students with Autism Spectrum Disorders
Program Quality Compon-
ent Indicators
Highly Trained Staff
• Professional staff licensed in Intensive Special 
Needs Education/Applied Behavior Analysis/Autism
• Paraprofessionals supervised appropriately by 
certified staff members (structured system for supervision)
Early Intervention
• Early identification/diagnosis of ASD
• Early services delivered using evidenced-based 
practices
• Frequency & duration of services based on individual 
child and professional recommendations
Inclusion
• Mindful planning of structured social 
interactions with typical peers
• The extent to which classroom teachers take 
ownership of the student & interact with them, both 
academically and personally
• Evidence of personal learning outcomes 
(goals) being addressed in classroom (inclusion matrix, 
written lesson plan, etc.)
• Evidence of interaction skills being taught to 
students (# of interactions students have with students, 
etc.)
• Location of student in classroom (Proximity to 
teacher & other students, etc.)
• Degree of accessibility for wheelchairs & 
other equipment
• Data-based decision-making process regarding 
all inclusion decisions 
**Item added following Content Validity; see Chapter  
4)**
Delivery of Instruction
• Use of evidenced-based practices for 
teaching students with ASD (ABA, PECS, Social Stories, 
Video Modeling, etc.)
• Learning activities are age-appropriate 
& socially validating
• Functional, standards-based 
curriculum topics directly related to goals
Collaboration of Transdiscip-
linary Teams
• Use of outside supports when needed 
(multidisciplinary collaborative teams)
• Evidence of good collaborative 
practices (Group norms, evidence of meeting minutes, 
delineated method of communication between team 
members, etc.)
IEP Development • Parent involvement in IEP process
• Development of standards-based IEP 
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goals based on valid data regarding current performance 
levels (extent to which ecological inventories were used to 
create goals, adaptive behavior scales, etc.)
Program Quality Compon-
ent Indicators
Measurement
• Evidence of ongoing measurement system 
(IEP examination, baseline data, valid & reliable 
collection, frequent measurement)
• Evidence of program changes based on valid 
& reliable data 
Transitions
• Extent to which districts provide seamless 
transitions through all transitions
• Effective transition plans created and followed 
from school-based services to adult services
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Table 4.1:
Content Validity Summary 
LODAM Category
Not 
Important 
(%)
Little 
Importance 
(%)
Neutral 
(%)
Medium 
Importance 
(%)
High 
Importance 
(%)
Average 
Importance 
Rating
SD
HQT 0% 0% 0% 10% 90% 4.89 0.31
Licensure 0% 0% 16% 21% 63% 4.47 0.77
Para Training 0% 0% 16% 32% 52% 4.37 0.76
Para Supervis. 0% 0% 0% 0% 100% 5.00 0.00
EI 0% 0% 0% 0% 100% 5.00 0.00
Early ID 0% 0% 11% 42% 47% 4.37 0.68
EI Serv 0% 0% 0% 5% 95% 4.95 0.23
Inclusion 0% 0% 5% 42% 53% 4.47 0.59
Teacher Inter 0% 0% 11% 0% 89% 4.78 0.65
Peer Inter 0% 0% 0% 11% 89% 4.89 0.32
Inclus Sett 0% 0% 0% 72% 28% 4.28 0.46
Lesson Accom 0% 0% 5% 74% 21% 4.16 0.50
Lesson IEP 0% 0% 32% 47% 21% 3.89 0.74
Student Seating 0% 0% 39% 31% 50% 4.11 0.87
Phys Accessibil 0% 5% 11% 37% 47% 4.26 0.68
Deliv of Instruction 0% 0% 11% 15% 74% 4.63 0.77
Evidence based 0% 0% 16% 21% 63% 4.47 0.62
Cooperative L 0% 5% 0% 79% 16% 4.05 0.77
Thematic units 0% 0% 21% 42% 37% 4.16 0.75
ABA 0% 0% 16% 0% 84% 4.68 0.56
Age-approp 0% 0% 5% 16% 79% 4.74 0.58
Collaboration 0% 10% 5% 21% 74% 4.68 1.12
Outside support 0% 10% 37% 10% 43% 3.84 0.61
Mtg Freq 0% 0% 5% 32% 63% 4.58 0.48
Mtg minutes 0% 0% 0% 32% 68% 4.68 0.58
Communication 0% 0% 5% 58% 37% 4.32 0.56
IEP Dev 0% 0% 5% 16% 79% 4.74 0.45
Parent Involv 0% 0% 0% 26% 74% 4.74 0.90
Data-based PLP 0% 0% 26% 10% 64% 4.37 0.89
Data-based goals 0% 0% 26% 16% 58% 4.32 0.94
Standards-based 0% 5% 21% 32% 42% 4.11 0.68
High expectations 0% 0% 10% 42% 48% 4.37 0.56
Measurement 0% 0% 5% 16% 79% 4.74 0.69
Formal system 0% 0% 10% 21% 69% 4.58 0.70
Freq of measure 0% 0% 10% 26% 64% 4.53 0.00
Data-based dec. 0% 0% 0% 0% 100% 5.00 0.60
Stud Prog 0% 0% 0% 21% 79% 4.79 0.82
Classroom sys 0% 10% 21% 58% 11% 3.68 0.82
Appears to match 0% 0% 32% 37% 31% 4.00 0.68
LODAM Category Not 
Important 
Little 
Importance 
Neutral 
(%)
Medium 
Importance 
High 
Importance 
Average 
Importance 
SD
61
(%) (%) (%) (%) Rating
Transition 0% 0% 10% 16% 74% 4.63 0.73
District-wide plan 0% 0% 16% 42% 42% 4.26 0.58
Comm agencies 0% 0% 5% 58% 37% 4.32 0.31
Early planning 0% 0% 0% 11% 89% 4.89 0.58
Trans Assess 0% 0% 5% 58% 37% 4.32 0.31
Goal setting 0% 0% 0% 11% 89% 4.89 0.31
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Table 4.2:
Student Demographics
School SES School Size Severity Sex
Grade
Low High Small Large Non-verbal Verbal Male Female
1 X X X X K
2 X X X X 1
3 X X X X K
4 X X X X 3
5 X X X X 2
6 X X X X 4
7 X X X X K
8 X X X X 2
9 X X X X 3
10 X X X X 4
11 X X X X 1
12 X X X X 2
13 X X X X K
14 X X X X 2
15 X X X X 3
16 X X X X 8
17 X X X X 2
18 X X X X K
19 X X X X 6
20 X X X X 7
21 X X X X 9
Totals 6 15 18 3 9 12 14 7
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Table 4.3:
Autism LODAM Scores by Participating School
Program Quality 
Indicator Average Rating per School
Min/ 
Max SD
Highly Qualified 
Staff: To what 
extent does the 
district employ a 
highly trained and 
appropriately  
licensed 
professional and 
paraprofessional  
staff specifically for 
students with ASD 
and Intensive 
Needs?
2.3 3.0 1.7 2.1 1.8 2.0 2.9 2.2 2.7 2.7 2.7 2/3 .483
Early Intervention: 
To what extent does 
the student have 
access to early 
identification of an 
ASD and access to 
high-quality early 
intervention 
services?
3.0 2.9 2.5 2.3 3.0 2.5 2.8 3.0 3.0 2.5 3.0 2/3 .473
Inclusive Practices: 
To what extent does 
the targeted student 
have structured 
access to typical 
peers in the  
classroom?
1.8 2.7 1.6 2.5 1.6 2.9 2.6 1.9 2.3 2.6 2.8 1/3 .796
Delivery of 
Instruction: To 
what extent are 
evidence-based 
practices in 
instructional  
delivery & 
preparation used 
for targeted student  
with ASD?
2.0 2.7 2.1 3.0 2.5 2.3 2.7 1.6 2.2 2.0 2.8 1/3 .669
Collaborative 
Practices: To what 
extent does the 
student’s team use 
collaboration to 
drive service  
delivery & program 
development?
2.7 3.0 2.6 2.3 2.8 2.3 2.5 2.0 1.9 2.0 3.0 2/3 .507
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Program Quality 
Indicator Average Rating per School
Min/ 
Max SD
IEP Development: To 
what extent do 
teams use best  
practices in the 
development of  
IEPs for students  
with ASD or other 
intensive special  
needs?
2.9 2.8 1.9 2.6 1.5 2.4 2.8 2.0 2.0 2.6 2.8 2/3 .507
Measurement: To 
what extent does the  
team employ valid 
& reliable data 
collection methods 
to measure progress  
and make 
programmatic  
changes as needed?
3.0 3.0 2.8 2.8 2.0 1.8 3.0 2.8 3.0 2.5 3.0 1/3 .602
Transition Planning: 
To what extent does 
the district plan for 
all transitions in a 
student’s life, from 
EEE to graduation?
2.0 2.0 2.0 3.0 3.0 3.0 2.0 1.0 2.0 2.0 1.3 1/3 .655
Composite LODAM 
Score 2.5 2.7 2.0 2.5 2.2 2.2 2.7 2.0 2.2 2.4 1.7 2/3 .498
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Table 4.4
Intraclass Correlation Coefficient
Category n
Intraclass 
Correlation 
(p<.001)
95% Confidence 
Interval F test with true value 0
Lower 
Bound
Upper 
Bound Value df1 df2
Composite LODAM 
Score 21 1.000 1.000 1.000 - 20 20
Highly Qualified 
Staff 21 .994 .983 .997 355.327 20 20
Early Intervention 21 .963 .911 .985 51.111 20 20
Inclusive Practices 20 .972 .932 .989 70.474 19 19
Instructional 
Practices 21 .984 .961 .993 125.562 20 20
Collaboration 21 .962 .909 .985 55.080 20 20
IEP Development 21 .924 .778 .971 32.430 20 20
Measurement 21 .974 .931 .990 89.592 20 20
Transition Practices 21 .994 .983 .997 355.327 20 20
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Table 4.5 
Cohen’s kappa Coefficient
Individual Item n
Cohen’s 
kappa 
(p<.001)
Asymp. Std. 
Error Approx. T
Professional staff licensure 21 .916 .083 5.237
Paraprofessional training 21 .825 .119 4.277
Paraprofessional supervision 1.000 .000 6.254
Early identification 20 1.000 .000 5.302
Early intervention services 19 .779 .211 4.504
Number/type of interactions (supported or 
unsupported) observed between classroom 
teacher & targeted student during lesson
15 1.000 .000 5.313
Number of interactions (supported or 
unsupported) observed between targeted 
student & other peers
17 1.000 .000 5.820
Extent to which student instruction takes 
place in an inclusive setting 19 1.000 .000 4.359
Accommodations made in lessons for 
targeted student 20 .922 .077 5.766
Specific IEP goals addressed during lessons 20 1.000 .000 6.259
Data-based decision made by team 
regarding Least Restrictive Environment 
(LRE) 
*Item added after Content Validity Phase
20 .922 .076 5.683
Student location in classroom 20 1.000 .000 5.426
Physical accessibility of classroom space 20 .643 .325 3.078
Evidenced-based practices (using efficacy 
ratings from VT Autism Task Force) 21 .920 .076 5.421
Cooperative learning opportunities 18 .894 .102 5.079
Use of thematic units and differentiated 
instruction by classroom teacher 19 1.000 .000 4.359
Use of Applied Behavior Analysis 
Principles in instruction/planning (i.e., task 
analyses, chaining, prompting hierarchies)
16 .804 .128 4.481
Age-appropriate curriculum and activity 
choice 19 1.000 .000 4.359
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Individual Item n
Cohen’s 
kappa 
(p<.001)
Asymp. Std. 
Error Approx. T
Use of outside supports from a variety of 
disciplines (i.e., I-team, consultants, SLPs, 
OTs, PTs, medical professionals, etc.)
18 .870 .126 3.721
Collaborative practices: Frequency of team 
meetings 21 .741 .168 3.515
Collaborative practices: Meeting minutes 20 .918 .079 5.694
Collaborative practices: Communication 
methods outside of scheduled meetings (i.e., 
email, communication logs, phone calls)
20 .800 .131 3.651
Parent involvement 19 .678 .162 3.121
Data-based descriptions of Present Levels of 
Performance (PLP) 18 .895 .102 5.156
Data-driven IEP goals directly related to 
PLP 18 1.000 .000 5.692
Functional, standards-based IEP goals 
written according to the VT Grade 
Expectations (GEs) or Core Standards
20 1.000 .000 4.472
IEP goals represent the team’s high 
expectations for the student; team members 
report they are both challenging and 
attainable
--- --- --- ---
Ongoing, formalized measurement system 21 1.000 .000 5.982
Frequency of measuring progress 18 1.000 .000 4.243
Data-based program decisions: Is the team 
using the data to make appropriate changes? 21 1.000 .000 5.885
Demonstration of student progress: Is the 
student progressing according to estimated 
benchmarks, as demonstrated by progress 
reports and IEP examination?
21 1.000 .000 6.254
Ongoing, classroom-based measurement 
systems consistent with “snapshot” 
indicators on IEP, progress reports and/or 
assessments 
18 .913 .084 5.428
Student appears, on observation of a 
targeted task, to be functioning at the level 
indicated by IEP, progress reports and/or 
assessments
12 1.000 .000 4.655
District-wide transition planning 21 1.000 .000 6.062
Community agencies involved in all 
transitions 1 --- --- ---
Early discussion & planning for transitions 
from school to adulthood 1 --- --- ---
Transition assessments used to determine 
preferences, skills and potential jobs 1 --- --- ---
Goal setting --- --- --- ---
Developing a transition plan --- --- --- ---
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Table 4.6
Student Assessment Scores and Overall Program Quality
Student LODAM Score
Fall 2008 Assessment 
Score 
(Pass/Fail)
3 2.74 Pass
4 2.74 Fail
6 2.03 Pass
9 2.19 Fail
10 2.19 Fail
15 2.00 Pass
16 2.00 Fail
18 2.22 Fail
19 2.43 Fail
20 2.43 Fail
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Appendix B:  Best Practice Measures for Educating Students with Autism: Lesson 
Observation and Document Audit Matrix (Autism LODAM) 
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Validation of the Autism LODAM
Content Validity Rating Scale
Program Quality Indicator Rating Comments
Highly Qualified Staff: To what extent does the 
district employ a highly trained and appropriately 
licensed professional and paraprofessional staff  
specifically for students with ASD and Intensive 
Needs?
1    2    3    4    5
Professional staff licensure 1    2    3    4    5
Paraprofessional training 1    2    3    4    5
Paraprofessional supervision 1    2    3    4    5
Early Intervention: To what extent does the 
student have access to early identification of an 
ASD and access to high-quality early intervention 
services?
1    2    3    4    5
Early identification 1    2    3    4    5
Early intervention services 1    2    3    4    5
Inclusive Practices: Class participation – To what 
extent does the targeted student have structured 
access to typical peers in the classroom?
1    2    3    4    5
Number/type of interactions (supported or 
unsupported) observed between classroom teacher & 
targeted student during lesson
1    2    3    4    5
Number of interactions (supported or unsupported) 
observed between targeted student & other peers 1    2    3    4    5
Extent to which student instruction takes place in an 
inclusive setting 1    2    3    4    5
Inclusive Practices: Mindful Planning – To what 
extent has the targeted student been included in 
classroom lessons & planning, outside of their  
individual instruction?
1    2    3    4    5
Accommodations made in lessons for targeted student 1    2    3    4    5
Specific IEP goals addressed during lessons 1    2    3    4    5
Inclusive Practices: Use of Physical Space – To 
what extent is the physical environment 
appropriate for the targeted student & other 
visitors with disabilities?
1    2    3    4    5
Student location in classroom 1    2    3    4    5
Physical accessibility of classroom space 1    2    3    4    5
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Validation of the Autism LODAM
Content Validity Rating Scale
Program Quality Indicator Rating Comments
Delivery of Instruction: To what extent are 
evidence-based practices in instructional delivery 
& preparation used for targeted student with 
ASD?
1    2    3    4    5
Evidenced-based practices (using efficacy ratings 
from VT Autism Task Force) 1    2    3    4    5
Cooperative learning opportunities 1    2    3    4    5
Use of thematic units and differentiated instruction by 
classroom teacher 1    2    3    4    5
Use of Applied Behavior Analysis Principles in 
instruction/planning (i.e., task analyses, chaining, 
prompting hierarchies)
1    2    3    4    5
Age-appropriate curriculum and activity choice 1    2    3    4    5
Collaborative Practices & Transdisciplinary 
Teaming: To what extent does the student’s team 
use collaboration to drive service delivery & 
program development?
1    2    3    4    5
Use of outside supports from a variety of disciplines 
(i.e., I-team, consultants, SLPs, OTs, PTs, medical 
professionals, etc.)
1    2    3    4    5
Collaborative practices: Frequency of team meetings 1    2    3    4    5
Collaborative practices: Meeting minutes 1    2    3    4    5
Collaborative practices: Communication methods 
outside of scheduled meetings (i.e., email, 
communication logs, phone calls)
1    2    3    4    5
IEP Development – To what extent do teams use 
best practices in the development of IEPs for 
students with ASD or other intensive special 
needs?
1    2    3    4    5
Parent involvement 1    2    3    4    5
Data-based descriptions of Present Levels of 
Performance (PLP) 1    2    3    4    5
Data-driven IEP goals directly related to PLP 1    2    3    4    5
Functional, standards-based IEP goals written 
according to the VT Grade Expectations (GEs) or 
Core Standards
1    2    3    4    5
IEP goals represent the team’s high expectations for 
the student; team members report they are both 
challenging and attainable
1    2    3    4    5
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Validation of the Autism LODAM
Content Validity Rating Scale
Program Quality Indicator Rating Comments
Measurement: To what extent does the team 
employ valid & reliable data collection methods to 
measure progress and make programmatic 
changes as needed?
1    2    3    4    5
Ongoing, formalized measurement system 1    2    3    4    5
Frequency of measuring progress 1    2    3    4    5
Data-based program decisions: Is the team using the 
data to make appropriate changes? 1    2    3    4    5
Student Progress: To what extent is the student 
showing appropriate progress in his or her 
program, consistent with data collection 
measures and predicted performance on the IEP?
1    2    3    4    5
Demonstration of student progress: Is the student 
progressing according to estimated benchmarks, as 
demonstrated by progress reports and IEP 
examination?
1    2    3    4    5
Ongoing, classroom-based measurement systems 
consistent with “snapshot” indicators on IEP, progress 
reports and/or assessments 
1    2    3    4    5
Student appears, on observation of a targeted task, to 
be functioning at the level indicated by IEP, progress 
reports and/or assessments
1    2    3    4    5
Transition Planning: To what extent does the 
district plan for all transitions in a student’s 
life, from EEE to graduation?
1    2    3    4    5
District-wide transition planning 1    2    3    4    5
Community agencies involved in all transitions 1    2    3    4    5
Early discussion & planning for transitions from 
school to adulthood 1    2    3    4    5
Transition assessments used to determine 
preferences, skills and potential jobs 1    2    3    4    5
Goal setting 1    2    3    4    5
Developing a transition plan 1    2    3    4    5
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Rating Definitions:
How important is the Program Quality Indicator to the education of a student with 
autism spectrum disorders?  Please assign a rating to each item.
5: High importance – item is central to the life & learning of students with 
autism spectrum disorders.
4: Medium importance – item is important, but not central to the life & 
learning of students with autism spectrum disorders.
3: Neutral – item is neither important nor trivial
2: Low importance – item may benefit students, but is not central
1: Not important at all – item is trivial to the life & learning of students with 
autism spectrum disorders.
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Appendix D: Interview Protocol
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Interview Questions
For Teachers/Case Managers/Team Members:
I. Inclusion
♦ How have you prepared students without disabilities to engage with peers who 
have disabilities in your classroom?
♦ How did you conceive the space in the classroom to ensure that the students 
with disabilities can access all areas & activities?
♦ Describe your method of developing lesson plans in your classroom.  How do 
you plan for the targeted student’s learning?  Explain and show examples, if 
possible.
II. Collaborative Teaming
♦ How often do you use consultants in your IEP processes (i.e., the I-team, 
outside consultants for behavior or AAC, OT/PT, others)?  What impact do 
they have on the students’ program?
♦ How often do you meet as an educational team for each of your students? 
What do you think is the optimal number of times the team should meet?
♦ What is your method of communication among team members (outside of 
meetings)?  Do all team members understand/use it?  Explain.
♦ Can you give some examples of how the team process has worked effectively 
to enhance student learning?
III. Highly Qualified Staff
♦ Describe the certifications/licenses of the case manager on this team.
♦ Describe what trainings your paraprofessionals have completed.  
♦ How often do you meet with your paraprofessionals?  Describe your 
supervision system with them.
IV. Early Intervention
♦ Describe the early intervention services accessed for this particular student. 
Are these services typical of the students in your program?
V. Instructional Practices
♦ What instructional practices/interventions is the team currently using?
♦ How did the team select the intervention?  
VI. IEP Development
♦ How are families involved in the IEP process?  
♦ What methods do you use for IEP planning and prioritizing (i.e., COACH)?
VII. Measurement
♦ What system do you use to monitor ongoing progress toward IEP goals (i.e., 
program books, etc.)?  Explain & show examples.
♦ How does this data drive your instruction and program development?
VIII. Transition
♦ Describe your district’s system for transitioning students throughout schools. 
How do you plan for these students with high needs in advance?
♦ Describe what the transition would like for a student with autism?
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